Background: Resident physician burnout is an epidemic in medical education. There are several wellness curricula published, but few describe a comprehensive program to address wellness. Our objectives were to develop and pilot a longitudinal resident wellness curriculum and assess for feasibility and sustainability.
INTRODUCTION
Resident physician burnout is an epidemic in medical education [1] . Studies estimate that burnout ranges from 40 to 75% among residents across specialties [2] [3] [4] [5] [6] [7] [8] [9] . Increased burnout has been correlated with medical errors, lower patient satisfaction, and worse patient outcomes [10] [11] [12] [13] . In response, the Accreditation Council for Graduate Medical Education has identified physician well-being as a priority [14] . A common approach to improving resident wellness is the development of curricula to teach methods to improve resilience and healthy living.
Currently, there are few published comprehensive longitudinal wellness curricula for residents. Many prior curricula have included sessions on developing self-awareness, setting life goals, positive psychology, mindfulness, time management, and balancing personal and professional life [15] [16] [17] . Other topics in prior curricula include: identifying stressful clinical scenarios, self-reflection, finding gratitude, enhancing personal resilience, professionalism, financial management and wellness, emotional wellness, team building, and physical wellness [18, 19] . Others have proposed an exercise and dietary improvement program and a financial management curriculum for surgical residents [20, 21] . In 2017, the Resident Wellness Consensus Summit published the outline of a proposed comprehensive wellness curriculum for emergency medicine residency programs [22, 23] . Another group implemented a corporate-based wellness curriculum in their emergency medicine residency program, which received negative feedback from participants [24] . Finally, several medical schools have published curricula for teaching wellness skills to medical students [20, [25] [26] [27] . Most of the published residency curricula are not comprehensive, except for the proposal by the Resident Wellness Consensus Summit. However, it is unknown if that curriculum has been successfully implemented by a residency program.
A comprehensive residency wellness curriculum that has been sustainably implemented would be of great value to the graduate medical education community. Therefore, we present our longitudinal wellness curriculum for emergency medicine (EM) residents, with the results of our pre-intervention wellness assessment survey.
METHODS

Assessing Prevalence of Burnout Among Resident Physicians
To determine the prevalence of burnout among EM residents, we surveyed residents at two programs in the Southeastern United States, one in Georgia and one in Florida, in the summer of 2016. Both programs are 3-year EM residencies with primary clinical sites at large, urban hospitals that serve as regional trauma centers. The curriculum was implemented in the Georgia program, following the administration of this survey. The Institutional Review Boards of both participating universities reviewed and approved the study design for this survey.
The optional and anonymous electronic survey assessed basic demographic information, marital status, number of children, and nutrition and exercise habits. To assess for burnout, we administered the Maslach Burnout Inventory (MBI), which includes three burnout domains: personal accomplishment, depersonalization, and emotional exhaustion [28, 29] . The MBI-HSS (Human Services Survey) is the most widely-used MBI with a normative dataset from a cohort of 11,000 healthcare workers. Burnout was defined as a positive result in at least one of the domains.
Data are summarized as descriptive statistics. Numerical values are reported as medians with interquartile ranges. Categorical variables are presented as percentages results.
Curricular Development
Given the many potential contributors to burnout, residency programs' responses to burnout must also be multi-factorial. Our institution [Georgia] provides an introductory wellness curriculum with interdepartmental collaboration from EM, Internal Medicine, Obstetrics/ Gynecology, and the Faculty Staff Assistance Program. The curriculum is designed for PGY1 residents, and consists of multiple one-hour workshops, with topics such as change management, stress management, time management, sleep hygiene, and conflict management. These sessions utilize a PowerPoint presentation that is delivered by faculty from the involved departments.
The above curriculum covers basic topics that are fundamental to physician wellness, but we identified a need for more advanced topics. Therefore, we developed a 36-month longitudinal curriculum for EM residents. The curriculum begins during the intern orientation and continues through the end of the residents' training. Interns discuss foundational wellness topics as detailed above, while senior residents are exposed to topics that include coping strategies, emotional regulation, second victim syndrome, recovering from mistakes, advocacy, and financial planning ( Table 1) . Topics are covered progressively, with more advanced topics building on foundational ones from the basic curriculum.
The objectives for each session can be found in Appendix A. The curriculum was modeled after the American College of Emergency Physicians' (ACEP) Wellness Wheel [30] . It covers seven wellness domains: emotional, occupational, financial, physical, intellectual, social, and spiritual wellness. Mindfulness is incorporated throughout the curriculum and mindfulness skills are reinforced periodically. Mindfulness exercises include a seated meditation, walking meditation, deep breathing exercises and reflection through both journaling and storytelling.
Residents are divided into their respective classes for one session per month to facilitate the delivery of a class-specific curriculum. All sessions are designed for a small group of approximately 15 learners, which fosters more open discussion among the group. The sessions can be conducted in about 50 minutes and include a didactic component to guide the conversation. Discussions should be focused around the session goals and objectives. However, discussions are also meant to be organic. Therefore, the session leader may allow the discussion to flow off topic if necessary.
RESULTS
Survey Results
A convenience sample of 106 EM residents from the programs were invited via email to participate, and 73 (69%) responded. The median age of respondents was 29 years, and 44.5% were female. The distribution of respondents among the three residency years was roughly equal. Within the domains, 34.8% reported burnout in personal accomplishment, 40.8% reported depersonalization, and 44.3% reported emotional exhaustion. Overall, 67.5% reported burnout in at least one of the domains. Table 2 provides survey results organized by institution.
Curriculum Results
This curriculum has been in place since 2016 and has been sustainable. The core lecturers/session leaders have been engaged and participatory annually. There was no cost associated with the curriculum's development, Debriefings and Second Victim Syndrome or its implementation. With respect to feasibility, time was found to be the biggest constraint. As time must be carved from the curriculum to add these sessions, the investigators noted that it was challenging to determine what curricular content could be abbreviated or cut to make time for the wellness curriculum. Due to a low post-intervention survey response rate (only 32% of all residents responded to both surveys), we were unable to perform a reliable assessment of the curriculum's effect on resident burnout. Unsolicited verbal feedback for these sessions included that they were high yield, practical and informative.
DISCUSSION
Burnout was highly prevalent among surveyed EM residents. The cause is likely multi-factorial, including poor work-life balance, work hours, lack of control over scheduling, financial stresses, circadian disharmony, and the stresses inherent to the practice of EM, among other causes that vary by individual [3, 4, 9] .
The implementation of a comprehensive curriculum that addresses multiple elements of wellness may assist residents with developing healthy lifestyle habits and mechanisms for coping with the stresses of medicine. We propose the adoption of a curriculum that mirrors the topics we presented above. Particularly, we recommend covering general subject areas including stress management, sleep hygiene, nutrition and fitness, financial wellness, mindfulness, and coping with difficult outcomes or interactions [15] [16] [17] [18] [19] [20] [21] [22] 30] .
The reflection and second victim modules could be enhanced by regular group meetings where residents can safely discuss recent difficult cases or interactions. We did not include these as a part of our curriculum, but one residency class independently organized a series of such meetings with a trusted faculty member. Such sessions may facilitate residents' core medical education by reviewing cases of medical management, while also providing an avenue to process emotionally difficult cases. However, further study is required to confirm these hypotheses.
Clearly, a curriculum alone is not a fix for resident burnout, but it serves as an educational foundation for a more comprehensive wellness program. We suggest that programs also look at the impact of scheduling and hospital culture on resident wellness. Finally, we recommend programs consider the use of debriefings after difficult cases, and programs should create a plan to recognize and manage second victim syndrome in residents [31] [32] [33] .
LIMITATIONS
Although we were successful at obtaining baseline wellness and burnout data from our residents, we were unsuccessful at obtaining reliable post-intervention data due to a low response rate on the second survey. We made numerous attempts to encourage participation in the second survey, and we suspect the low response rate reflects survey fatigue among the residents. Despite the lack of reliable post-intervention data, we believe that this curriculum provides residents with broad and actionable content to enhance their wellness as they progress through their careers.
The EM residency program where this curriculum was implemented is primarily based in an urban, public hospital. While many elements of the curriculum are likely to be universally applicable, some features or areas of emphasis may have limited relevance to residents or practitioners in other specialties or in different practice environments.
CONCLUSION
Resident burnout is an epidemic in medical education. The use of a multi-faceted wellness program that includes a comprehensive curriculum and supportive culture may reduce resident burnout and create career-long habits that enhance physician wellness.
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